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i mm i ] n<i^^ffi±t; ««xietiRis x v& 

[IS*JI2 ] *HS^Jfe^MrttcS -y Klyf^ h yy* 

\ mm 3 j mmmmtfftjmm . 5-3. 20 □ 

mm 5 j ^m&immtftf 5 xmmtf4oo-c& 
ft. 

vmmi\ &wmmwmt>K b. ak c a . 1 

n. T 1 „ Si, Ge, Sn, Pb, Ti . Z r. H 
f . V. Nb, Ta. Cr, Mo. W. Mn, Zn, C 
d. P. As. Sb. Bi. Cej;f)Ijm^<t 

i>-mm<7>&m<o8nmx'h &zt zmmt -tzm m 

mms 3 &mMimmis i m$ffli±m£-%-?h z t 
zmmt-tmm 1 ^ ^Ttur^^ymm^ma^ 

srwat m 1 iEt^fiWvyy 
1 0 3 *mxm*M*tf5xttj!mouc 

m-hzt zsmt^&mm 1 tm^^r^y-?^ 
mmi 1 3 ^mmam^B^ Ai.Ga. 1 

n. T 1 . Si. Ge. Sn. Pb.Ti, Zr. H 
f . V. Nb. Ta. Cr. Mo. W. Mn. Zn. C 
d. P. As. Sb. Bi. Ce X^mfixh^<h 

-r t izx oBfct& z t ztmt^&mm 1 is 

1 mm 1 2 j it 3<ii 1 — 11 <7)^-ftiMz§ffi0)jj 
mzx *)Bf$.ztLtz7-'^Tjisy-?zs>ffim. 



[0001 ] 
[0002] 

fflSrESWfii: L/tJfl«rV&*£\ ^Vyyifctfjflv* 

c: ofxT^f? >• >miz x 1 x b&l £ ti h rnsmm 

x * 7VW v y ^fig^rS fc LTti. u < 

ft, a* > )32 ! ^^-Kvx^a(Buried Hardmask). x.x 

h £ttmmffi±ftmt:Bl8.Ltz b'T^vti^iiA. h U 

T. ffif^««^I^^Mt LTffluSfa7/^v-/y 

ife^fflV^xar^V^^^JgjS^SBftU. CVD& 
O^-fLi^S. Sltf^:fcJ:l^'J#K#^j8<£ft£2?I 
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urn? d-^jkc^t^ t^o mmA^-tz . 

[0004] 
[0005] 

Ft 3 b (R 4 O) 3 . b S i - (R7 
(3) 

JigM^ y^-u ymztili- (ch 
2 )„ -X-m^ix&m £T\ n(il-60SgtT-S> 

[0006] ft^ft ( i ) ; ( i ) iz&^ 

x, RfciixRi (Dim^mmttxiz. r>v^>v 
a. ry-/i^ tv sum. rvisi/ii-m^tLzmfh 

ZbifX^h. ttz. -JKit ( 1 ) fcfcvrc. RiilfB 

#i?£U\ .1,1 T\ T^df^ai: LT(i, 

t < ti^SI* 1~~5X'$>0. -1 ix^TJ^umim^. 

x-h, ftt&Lx^xtjiK. z^zfcmmirtfy'vmm 
^%t'izmMztix^xi>£^. — ( i ) tcfcv^ 

f/l'?!-;!^, ^nn7i-/P 

[0007] -fbg-fe ( 1 ) CDMfomk LXii. bVJb 
*~>isy>^ b>JX.b*i/~>yy^ h y- n - Ta #^ 

KJ-iso-7u^yy7V. h U - n 
-7*h^f^^-5>, MJ-sec-Zt-^fyy^y, 
'J-tert-7"h^yi/7y, N'j7x/^i/y7 
>\ 7>l-#ab>JXb*y~>yy^ 

^DhlJ-iso-7D^yy 7 >, 

n-7 r h^yi/ 7 y. 7/^DhiJ-s e c-:7>3fiy 
S^>\ 7MDhy-te r t -:7hdf v-^y , y 
;^DM;7iy4fyy7y^i' ; 
[00 08] ^f/^'J^h^y^y, ^f/^ijx 



^mmmm\i cvd mx^m-t zzt^x-zztK 
m5mzm^xMf$.-t&zkfiW£U\ m^trnm 
mMf&mmitimi. ( a ) y ~>u*y-y ( b ) & xxs 
^wmm^h^h. zzx\ tfoisu^iryttxii 
(a) tehr^ ( i ) xmzti&ik^ifa (jiTF. 

( 1 ) j fcv*3 ) s Tie-JKse ( 2 ) T-^$fL^>^ 
1^9 ( OT, r fl^Bj (2)ja>3) fcilTFIE-M 
*U 3 ) T-a^^l.'fb^ (JilT. ^tSM ( 3 ) j t 

R a S i (ORi ) 4 _ a d) 

R 1 tilfii^ma. aiil-2£7)SSfc^^-r o ) 

Si (OR2 ) , (2 ) 

(j**. R^ (i 1 fi^da^^-T, ) 
)<j — Si (OR 5 ) 3 . c R 6 C - • - • 

^■/1-bU- i s o-7D^yy5y, X^)VbV-n 
-yb^risi/yy x ^Wh!J-sec-7'Kyy7 

^xy^fyyyy, X.^-)V h U ^ h Xf 

hO-n-ZhJfyy^y, xf;l, h >J - s e c-y'b 
*isi/y>^ xf;P MJ-te r t -yhdrv-^-^y^ 
Xf/l/h U 7iy^yy7y, h'^l^h'J^ 

t'-Z^ijlh^yy^y, t'-^h'J-n-7D 

t'~jUhV-n-7h*i'i'yy > b'^h'J-s 
e c -7b* isi/yy^ h'-^hiJ-tert-Zh^ 
t'-;H^ij7x7^fyy7y s n-TTDtVP 

n-7&t°/\/bV - n-7°u#3r^isyy^ n-T 
DtVPMj-i SO-TD^yy?^ n -7°otVP 
b'J-n-yb^-^-yyy, n-7Df;Ph'J-sec 
-7"h^f>-£y5V. n-7Dt/kMJ-te rt-7h 
^fiyv-7>-. n-7DtVl'H;7x7^yy7y v i- 

i -7Dt^h 'J- n -7°utf*r z/~>yy^ 
i -TotT^hy- i s o-7n,^i/y-7y, i -7- 
ohVUh y - n-yh^f >->-7>-. i-7°OtVUhy- 
sec-7h^yy5y. i -rohVkhy-t e rt 
-:7>3f i^^-^y, i -7DtVl/Ml7i/Jfvy 7 
>~ n-yi-lVbVX b^isisyy^ n-7"f-;Phyx 
h^f>->-7>, n-7fyl/MJ-n-7D^yy-7 

n-7f^hij-i so-7n,-tfJfyy7y, n - 
y^-^b V-n-yb^i/isyy, n-7f;PMJ-s 
e c -7b*isisyy^ n-7f^h l J-tert-7 
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c-7'f;l/MI^ h^ri/S/^V. sec-yf^h'JX 
h^v-z/^y. sec-W-hi;-n-7o^y 
:>^>\ sec- 7'f ;l- h 'J - i s o - ro.t^ y y 
5>\ sec-7>^-hy-n-7>^yy7>, s 
e c - 7> ^- h U - s e c - 7>^ry y sec 
-7>^-h'J-tert~7'>^yy7^ sec- 
y*^r)V- b V 7ju J^isisyy^ t —y^JU b V J< 
i/i/yy^ t~7'f;l/M)xh^yy7y x t -y'^)V 
h'J-n-TO^yy^y, t-7"f/^'J- i s o 
-7D^yy7>, t-7'^Jl>b*J-n-y'b3cisis 
t-7f;l/hiJ-sec-7'>^fyy7X t- 

7'f;l/hy-tert-7>^yy5^ t-y'^frb 
'J7i;^yy7y, :7x-/Uh y ^ b^ci/isy >\ y 
x^MiXb^yy7> x 7x^h )J - n -7°D*° 

*r i/isyy^ y x bV~ i s o-TD^yy^ 
y. 7x~yl/h'J~n-7>^yy7y, y^—JlsbV 
-sec-7h^yy7>, 7 x — ;U h »J - t e r t - 
7h^yy7y, 7x-;PMj7x7^yy7>. b'— 
J)sbVX h^yy7V, b'Z/l/hyxb^yyyy, r 

bVl'MJxh^i^y^ r-y^U i'K^i^'ubVl l- 
LM h^rSy^^V. r -y** l J >- K^ry^'ubVU h y x h 
^isi/yy, r-b , J7nD7nt°;I/hWh^yy7 
V. r- M)7D07 0 ab 0 ;Ph»Ja:h^^^^^^ . 

[0009]y7fyl/y7h^yy7>. V*+)V*J3L 
h3rS/i/^>\ iy^^-S/-n-7°a^S/^^>^ 
y-Xfyp-y- i s o-70^yy7^ S^fVL— 
y'-n-7>^yy7y, y^f/ky-sec-7> 
*i/i/yy^ y7»-y-tert-7>^yy7 
>\ y^Wy7xy^ryy7y, i>x^;U^ b^is 

-7n^yy5y N i^x^/U-Sy- i so-7o^ 
>\ yxf;^y'- n -7>^yy7y, yXf 
/ky~sec-7'Kyy7y, yXf/ky-te 
rt-7Kyy7y s S/x^;US/7 x. J^isi/yy ^ 
^'-n-^obVU^y* h3r5yy^>\ ^-n-TobVP 
yXh^fyy7V s y- n ~7o f^- y- n -7n# 
*isi/yy^ is- n-y°X3\fj\,-is- i so-7n^ 
i/isyy, iS-n-Tvtlls-iS-n-y'b^isis'y 
>\ y-n-7Dt 0 ;I/-y--se c-7h^yy7>' % 
y- n -7°DhVU-y- t e r t - / h^yy^y, is 
-n-Tu^ib-is-y ^J^isisyy^ y-iso- 
yx3t°)Wy*b3rz/i/yy^ is- i s o-rnbVUS/X 
h^i/Sy^y v y~ i s o-7nt e /P-y - n-7a1f 
^>-S/^>\ S/'- i s o-7oW-y- i s o-7D 
tf^i/i/yy^ is- i s o-yn^jU-is-n-yb^ 
iszsyy, y-i so-7obVl/-y-sec-7h^ 
isi/yy* is- i s o-7Dttl/-y- t e rt-7h 
^isis?*^ 5/- i s o-7°obVU-£y-7 jiy^S/f/ 



y-n-7f^y7h^yy7y, S^-n-7> 
;l/fyXh^r^S/^y^ i/- n-^yU-Sy- n-7°0,tx 
^ry-i/^y. y-n-7f;l,-y-iso-7n^y 
y-n-7fyP-y-n-7h^yy7X ^ 
-n-7'f/^y-sec-7>^yy7y, n - 
7f/l/-y-tert-7>^ryy7y, £/-n-7^ 
/p-y-7x/^yy7^ y- s e c - 7f ;Py^ h 
^^^7^, y-sec-7f;l/yXh^yy7> x is 
-sec- 7f yP- y - n ~7D^yy 7 V, s 
ec-7f^-y-i s o -7°o;K^ S^;y^ >\ s 
e c ~y^)V~is- n-y'b^isisyy^ y- S ec- 
7f;I/-y-sec-7>Jryy7y, y-sec-7 
f/^y-tert-7>^yy7y, y-sec-7 
f^-y-7x7^yy7y, y-t e r t-7W 
s<b*z/isyy^ y-tert-7'f/PylKyy7 
y. y - 1 e r t - 7f yP- y- n - 7D^yy7 
>\ y- t e r t - 7f ;l/-y- i s o-7°D^yy 

y-tert-7'fyl/-y-n-7>^ yy 7 
>\ y-tert-7f;l/-y-sec-7>^ryy7 
>\ y-tert-7f;P-y-tert-7Kyy 
7>s y-t e r t-7'f^-y-7x7^yy7X 
y'7x^y^h^yy7y, y7i^-y-Ih^f 

i/i/yy. -Jy ^—)V-is- n~y°x3i$^isisyy ^ is 

7x-^-y-i so-7Uf^yy7X y'7x^P 
-y-n-7>^yy7>, y7x^-y-sec- 
7'b*i/i/yy^ y7x«;l/-y-tert-7^y 
y7x^y7x7^yy7>. yt'^h»J 

[0010] it&to < 1 > t Lxftt imt&mii, x 

f/L-h'J^h^fyy^V, ^f^hiJXh^yy7> v 

^f;^'J-n-7D^yy7X ^f/khlj- i S 

o-y°\3^isisyy^ Xfvl/h VXb^isisyy^ x 
f^h'JxKyy^y, t'-;}sbVs<b*i'isyy^ 

t-^MjXh^yy7^ 7x^htl^h^yi/5 
>\ 7x^h<JXh^yy7y s S^fVl^y* 
5>7>\ y^Wlh^yy^^ yXf/l/y^ h^T 
isisyy^ yXf^yXh^yy^. y'7x-^y7 
h^:y^>\ y7xx;l,yxh^yy7^^ 

tt&m ( 2 ) ; ±H-^ ( 2 ) ICftlvC . R2 T*^$ 
1 flM)*18£i: LTfcL $fc<0— ( 1 ) fcHSMr 
3r«£$:*lf&c:fc#T'&S # (2) co^ftMt 

LTIi. fh7^Kyy5>\ f h7Xh^yy7 
y. fh7-n-7P^yy7y, rF7-iso- 
7D^yy7>, r h 7 ~ n - 7b* i/7 >\ f h7 
-sec-7h^yy7>, fb7~tert-7H 
>->-5>\ f h77x7^yy7y5:t>W £>fl£ e 
fltett ( 3 ) ; ±fE-«5t ( 3 ) (CfcWC. R 3 -R* 
Hi^0Wa*fc LTii. ^feO-^ ( 1 ) t 
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O^rify, Mt7xy^yyyD^t> % 1,1, 
1- 3, 3-^O^y h^zy-3~^^~j]^i^i^u^^- 
>\ 1, 1, 1, 3, 3-^xF^y-3-^f^ 
1, 1, 1, 3, 3-^7xy^fy 
-3-yf7l^>-o3f*9->\ 1,1,1,3, 3-^>- 

h^r^-3-x^i/^n^V. 1,1,1, 
3, 3-^XFary-3-Xf^yyu^t>^ 
1, 1, 1, 3, 3-^7x^y-3-If^y 
i/o^Hfy^ l, i, i, 3, 3-^>-^.X h^>--3 
-:7 x ^>>>n^>\ i, i, i, 3, 3 _^ >:57 
Xh^r^-3-7x— /I^v-D^f^y, 1, l, i ( 
3, 3-^7x;^y-3-7x^yyD^f 
V. 1, 1, 3, 3~T-h^^h^^-l, 3-^\Xf~ 

)\sisi,U*+r>. 1,1,3, 3-fh7XKy~ 

1, 3-S/^^p^^n^r^y, 1, 1, 3, 3-f h 
77x7^ry-l, 3 - ^ f/l/yyD^fy ^ 1, 
1> 3, ^ h^S>- 1 , 3-yXf;l/yyn 

1, 1, 3, 3-fh7Xh^y-i, 3-S/ 

Xf;|/yyD^t>. 1,1,3, 3-fh77x7^ 

is- 1 . 3 -^JCf-zl^S/Vn^r^^^ 1 , l , 3, 3 - 

1, 1, 3, 3-fb7Xh^y-l, 3-^x-/P 

1,1,3, 3-fh77x7^y- 
1, 3-y'7x^yyD^if>, 1, 1, 3 - ij ^ 

Mf^-l, 3, 3-h'J^f/l.yyDJrtX 1, 
1, 3- MJxh^- J ( 3 3-b y^/P^u 
*^>\ 1, 1, 3-h'j7x^y-l, 3, 3-h 
'J^f^yyD^fy, 1,1, 3-hU^h^i/- 
1,3, 3-h'Jxf/PyyDdrty, .1,1,3- 

hyXh^r^-l, 3, 3-h»JXf^yyn^t 
>\ . 1, 1, 3-h'j7x7^y-l ( 3, 3 - hU 
xfvUS^o^Mf >\ ,1,1, 3-^y^j.^^- 
1,3, 3-hy y ^^V'Jzyu^y^ 1, 1, 3- 

hUxh^riz-l, 3, 3-h'j7x^yyD^f 

1, 1, 3-h'j7x^y-l, 3, 3-hU^ 
xxyusyixn^y^ 1, 3-^h^>—i, 1, 
3, 3-T-N^^^yPS/i/u^-^v, 1, 3-yXhJf 

1, 3, 3--r hy^^V-Jisu^y^ 1, 
3-y'7x7^y- 1 , 1, 3, 3~f hy^f/Pyy 
n^y. 1, 3 -^ h ^_ 1 : 3 3 _^ h 

^X^/l^$/n3r^>\ 1, 3-y'xh^y-l, 1, 

3, 3-xh^X^USy^D^-^-y^ lt 3-y' 7x y 

^r^-1, 1,3, 3-fh7X^yyo^y, 
1, 3-S^h3r>— l, 1, 3 ? 3-fh77xZ;l, 
i/'>-o^^> i f 3-y' X ^y^ 1( x 3 3 _ 

fh77x^yyn^ty^ 1 , 3-y'7x7^y- 
1, 1,3, 3-fh77x^yyD^t>^^^ 



[00 11] <Tfi£><7)3£>. h^ri/^n^ 
>\ ^^xh^s^S/n^^ 1, 1, 3. 3~r 
h^^h^r^-1, 3-S^fvI^S/o^>^ 1, 
1, 3, 3-fh7XKy-l, 3-^^^n 
1, 1, 3, 3-fh^Ky-l, 3-^' 
^xx^^v-o^y, 1, 3 - i/ ^ h ^_ 1 ^ 

3, 3—f b^fvl^>-u3^>\ 1, 3-y'xh^ 
>—l, 1, 3, 3-fh7^WyD^ty. 1, 

3-^h^^-l, 1, 3, 3-fh77xX^yy 

O^r^y. 1, 3-y'XKy-l, 1, 3, 3 _^ h 
77x^yyD^t^}:^ *?£U^JiLT^if 

[0012] tfz. ( 3 ) (C&ivr . d^OO-fb 

y-yy^y. Mt7x7^yyy7^ 1, l, 1, 
2, 2~^>-^^ h^^-2-^^^^y^ 1, 
1,1,2, 2~^>^xhapi>-2-y<^;U>>>^ 
^ 1* 1. 1, 2, 2-^7x7^ry-2-^f 
/l^5/^>\ 1,1,1,2, 2-^>^^h^^-2 
-x^;bS/i/5> v 1, 1, 1, 2, 2-^y^xh^r 
>—2-xfvi^i^>\ 1,1,1,2, 2-^>-^ 
^xy^rSy-2-X^yU^S/^>^ 1, 1, 1, 2, 2 

h^y-2-7x-;l/yy7y v 1,1, 
1, 2, 2-^xF^ y -2-7x^yy7X 
1, 1, 1, 2, 2-^7x7^y-2-7x^ 
^v-^V. 1, 1, 2, 2-fh7^b^ry-l, 2- 
it^^jWJi/^y^ 1, 1, 2, 2-rh7Xh^y- 
1, 2~"J^^)WJiyy>^ 1,1,2, 2-fh77 
xy^v— 1 , . 2-isjt<?jlfisis?y^ 1, 1, 2, 2 
~7^h^y h^-is- 1 , 2-SyX^/U^^y^ 1 , 
1,2, 2-f h7Xh^y- 1 , 2-^Xfvl^V^ 
>\ 1, 1, 2, 2-fh77x7^ry-l ( 2-^'X 
WSSzs^y. 1,1,2, 2-fb7^F^fy-l, 
2-y7x^l/yy7>, 1,1,2, 2-rh 7 Xb 
2-y7x^i/?^ 1, 1, 2, 2- 
fh77x7^y- 1 , 2-y7x^yy5y, 1, 
1, 2-h'J^Ky-l, 2, 2-hU^f^yy7 

V. 1, 1, 2-hUxh^^-l, 2, 2-hUy^ 
^7>, 1, 1, 2-h'j7x7^y-l, 2, 2 

- h yy^-yuys/^^ 1,1, 2-hyyh^- 

1,2, 2-b'Jxf;l,y'y7>'^ , 1, l, 
Xh^Sz-l, 2, 2-hUxf^yy7>, N 1, 

1, 2-h»j7x^y-l, 2. 2-h»JXf^yy 

yy. . 1, 1, 2-hWh^y-i, 2, 2-hy 

7x^/l/yy7y 4 1,1, 2-h'JXh^y-l, 

2, 2~h'j7x^yy7y, . 1, 1, 2~hU7 
*S5r^- 1 , 2, 2-h>j7x~;l/yy 7 y, 1, 2 
-i^h3r>—l, 1, 2, 2-fb7^f/Pyy7 
V. 1, 2-yxh*>—i, i. 2. 2-fh7^f 
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1. 2-y7x^y-l, 1, 2, 2- 
fh7^f/^y7>, 1, 2-^\X h^r>— 1 , 1, 
2, 2-fh5Xf^yy7X 1, 
1,1,2, 2-fh7Xfy^7y, 1, 2->>7 
1, 2, 2--r h7Xf;PyV7V N 

1, 2-i^h^-l, 1, 2, 2-fh77xX^ 
i>isy>. 1, 2-yXRy-i, 1. 2, 2-fh 
77x-^yy7^ 1, 2-y7x7^y-l, 1, 

2, 2-xh^7xn;U^^y^ri:*$r^fsc: fctf-c 

^^X^i/>^y^ 1,1,2, 2-^h^h 
*5"-l. 2-S^^yl^V^y. 1, 1, 2, 2-f 
h^Xh^i/-l, 2-y^^;^y9>. 1,1, 
2, 2-fh7^ h^-l p 2-'Jy ^-^Jiy^y 
>\ 1, 2-^b^r^-l, 1, 2, 2-f h7^f 
^7V, 1, 2-yib^y-l, 1, 2, 2 — ir 
h7^Wy5y, 1, 2-^h^f^-l, 1, 
2, 2-fb77x^yy7y, 1, 
-1, 1, 2, 2-fh77 *—Jlsisi' : 7>%:t' : 5:^1B- 

[00 14] Sfet:. -HR* (3) tfel^T. 
(CH 2 ) n -T**$*l&«e^fc£ftfc LTtt. fx 
(MMh^s^yjiO **y % fx ( hyxh^yy 
'J;l^)^^y. tX(h)J-n~7°n^yy)J;l,)^ 
?y. t'X ( b »J - i -/D^yyli^) f 
X ( h'J-n-7>Jfyy'J^) **y. fX ( hy- 
s e c-yh^yyy/H b*X ( MJ - t-^ 

h^rS/f/U;!/) 1, 2-t'y; (hU^b^yy 

»J/U) x^y, l, 2-fX ( hyxh^S^yyU) x 
1, 2-t'X (hy-n-7D^i/y!j;i/)x 
1, 2-h^(Mi-i-7 , aWi/!J;Hx 
1, 2-t'X(h)J-n-7'Kyy'J;l,)x^ 
>\ 1, 2-t^(b'J-sec-7 J b^yyy;l/)x 

1, 2-t'X(h»J-t-yb^yylj;P) X ^ 

y. 1 - ( is* h^isxfruisyj),) - i - ( h y ^ h 

*isisV)V) *$y. l-(yXf^y^f^y)j/H 
-1- (h'JXb^ryy'J^) Xfy. l-(^-n- 

iozsVAs) X$y^ 1 - i -7ujfi*zsjt+)Vis 

y/u) - i - ( h y- i -7°c7^5/^y;i/) ;*^y. 

1- (^-n-r/h^y^/i^yyU) -l - ( h y- 
n-ZKyy^)^^^ l-(y-sec-7'h 
*zs*^)Uisyj\,) -1- ( hy-se c-yh^rS/5> 
y/U)^?>. l-(y-t-yh^y^f^ y y;K 
-1- ( h'J-t-T'h^yyW *^y. 1- ( >? 
y< h^r>-^f-;U£/y^) - 2- ( h y ^ h^f y /U) 
X?y % 1 - -2- ( MJ 

X^yyiJW x^> s l-(y-n-7P^y^ 
fyU^yyU) -2- ( hV- n-ro^^y/p) x 



1- (y-i-7°D^y^f;i,yij^) -2- 
(b'J-i-7D^yy>J;l/)X^>, 1 - ( >?- n 
-/b^y^f^yU;!/) -2- (h'J-n-7>^y 
£xy;U)x^>^ 1- (y-sec-7>^ry^f^y 
y;U) -2 - (FU-sec-7>^yy'J/P) X^ 
>\ 1- (it-t-yh*is*i->UisV;l<) -2- (h 

^)Vi/V)V) *?y, fx (yxh^y^f;pyy^) 
X?y. fx (S^-n-^n^^f-y^ij/p) 
y. b'X (y-i-7n^y^f;l,yij^) y<y*y. 
b'X (y ; -n-7h^yWyiJ;H *?y, fX 

(y-sec-yKy^yiJ/H^^^ fx 

(y-t-yh^y^f^yij/i,) ^^y^ i, 2-b* 
X(y^h*y^f;Py'J;p)x^y s 1, 2-b*X 

(yiF^WWJWi^, 1, 2-b*X(>? 
-n-7°D^y^f^y'JiKx^y x 1, 2~fX 

(y- i -7'n*^y^f;l,yiJ/H x^y, l, 2~ 
t'X(y-n-7'h^y^f^yy;l/)x?y % 1, 2 
-fX (y-se c-^h*Wt;^«J;P) Xy*y^ 
1, 2-b'X t -^h^r^^;U>-y;U) x^ 
>\ 1, 2-h'T; (hWh^yyiJ;l/)\y^ 
1, 2-h'X(h)JxKyy»J;p) /^yfy, 1, 2 
- fx ( h 'J - n - 7°D^y y y ;H \y^y , 1, 

2- b*X (hV-i -/n^yyfjyl,) ^y-ify. 
1, 2-h'X ( h'j-n-7>^yyij;!/) \y^X 

2- bX (h'J-sec-/h^yy»J;H <y-b* 
1, 2 -b'X ( hV-t- /b^yy'J;l/)<yt' 
1. 3-b'x ( mm h^r^^y;k) ^y^fy. 

3- b'x ( h'jxh^yyij^) ^y-tfy. i, 3 

-h'X (biJ-n-7'D^yy»J^)<y-t:y, 1, 

3 - fx ( by - i -ro^yy)j^) ^y-ey. 

1, 3-b'X ( hy-n-yh^r^^yyp) <y^fy x 

3 - b'X ( h y - s e c-rh^ri/^y;^) <y-tf 

i, 3 -fx ( h y- t-/h+yyy^) <y-if 

1, 4 -b'X (h^h^yy>J;^) 

4- b'X ( hyxh^^syy^) 
-b'X ( h 'J-n-7P^yyy;K 

4- b'X ( hy - i -TD^yylJ^) 

1, 4-b'X ( 
1, 4-b'X ( hV- s e c~yh^yyy;P) "CV-fe* 
y. 1, 4-h^(fiJ-t-yh^yyiJW\yt' 

[00 15] dil^d^. b'X ( hVX h^-zsisV 
W^^y, b'X(h'Jxh^yyiJ;H^^y s i, 
2-fx ( hV* h^vi/y;U) x?y x l, 2-b'X 

(h'jxb^yyij^lx^y, l-(^b^rSy^^ 
;^y'J^) -1- (hU^h^yy'J;P)^^y N 1- 

(y'Xh^y^f^ylj/H -1 - ( h'JXh^yylJ 
^)^^y. 1 - (SM h*is*?~>\si/V)U) -2- 

( MM h^5/S/y;U) x;y, l-(y'xKy>f 



1 , 

y. 
y. 
1 , 



1, 

y. 
y. 
1 , 




j 

I 
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-2- ( bUXh3^:/ij/i,) x^y. b*y. 
(i/Xb*i/X1-)VisV)l>) X9y. h'Xfylb^y 
^f;l/yW^^y, 1, 2-t'X (i^ h^>Mf- 
yl^yyU)X?y^ 1, 2-b"X (S/Xh^S^^yl^ 
yyU)x?y x l, 2-b*x (hy^h^^yyl-) ^ 
y-by. i, 2-b\x ( Hjxh^^y^) <>^* 

y. 1, ( MM h^i^yyU) ^y-b>. 

1, 3-b'X(b)JXb^yylJ/l,) lt 4 

-b'^ (hyy h^^yyi.) <y*f> x 1, 4-b\x 

( hyxh^r^^U/l^) ^y*>^fc'£$?£U^yhL 

[00 1 6] *%BJ^^T. (A) 

( 1 ) - ( 3 ) b LT<i. lim&ty ( 1 K 

(2) o) mat L<{i2aw±^fflui,^ 
t **t*# h . ( a ) ^^^-r^>^^ ( 1 > ^ 

(3) £Jd*#M. SS^S^ISickL M^^ftfflLT 

ft^s. ^isbl mvm. ^m&m. mmtmzmfz 

[00 17]#Ml/-Hk3tLTIt mtli. b 
0 - n-7n#*is • qey ( T-bf-yUT-b N^- h ) f- 

^y. hu- i -/D^y • ^y (r-fe^yur-fe 
— M 1-9 y* b v-n-yh^-i" • ^y (r-bf-yur 

• ^y (rwrtht^h) f^y. yx^y • 
b'x (rwrtbt-h) ^y^ ^-n-rotfr 

- bX (7biMy7-bh^-M is- i - 

7D^y-h^ (T-b^UT-bh^-h) -f^y. 
-n-yh^ri/ - b\X (7tf^7«feht-h) ^ 
y. y-sec-7>^ry • \fX (7-bf^7-bht- 
M f-^y, >?- t-7>3^ - b'* (7-tf^7th 

M f-?>\ ^tyxh^y . (r-bfvur-b 

h^-h) ?y. ^y-n-7D^y . \jx (T 

^frT-thi—b) i~9y, ^y- i -rn^y ■ 

hVA (Tb^yUT^h^-M f-?>\ ^by-n-y 
h^r>- • Mjx (7bf;l/7bbt-h) f-*>\ ^y 
-sec-yh^y - hy^ (T-b^UT-b h^— f- ) 
**>\ ^y-t • MJX (7-bf^7bb 

f-*>\ fh7^rX (r-b^r-feh^— h) 
f-*>\ h'Jxh^y-^y (Xf;^7bh7bf- 
M^y. h'J-n-raf^y.^y (xf^7b 
h7tf-h)f^y, hy-i -7o^y- 
(Xf;l,7th7tf-h)f^y, h'J-n-/h^ 
-^y (xf-yUTHr hT^-M h'J-s 
ec-^h^y^y (Xf;|,7bh7tf-h) 
>\ h U - t - / y • ^ y (xf ;|,7b h7bf - 
b) 1*9 y. y'xh^i/ • b\X (xf;b7^K7bf- 
h) f-*>\ y-n-m^y- b\X (xf-yUT-bh 



T-b*r— h) f-^y. i?- i -7n^y. b^ (xf- 
yUT-bhTMrx-M ^y, ^-n-7>^^- b"X 
(Xf;^h7bf-h)f^y, y-sec-n 
b\X (xf;P7-feh7tf-h) ?\?y. ^- t 
-^h^r^ • b^ (Xf^7bh7bf-h) 1~9y. 
^yxh^r^ - bOX (Xf;^7bh7bf-h) 1~9 
y. ^Ey-n-y°n^S/- hyx (x^T-bhTb 
f-h)f^^ ^y-i -y°o^^ - h yx (xf 

/^T-bhT-bx-h) f^y. ^y-n-7'h^^ • h 
yx (Xf^7th7tf-h) f?y. ^y-sec 
-7>^:y • bVX (Xf;l/7th7tf-b) ^ 

y. ^y-t-yh^s/. hyx (xfmh7-tf 

— M f-^y. f (Xf;l/7bh7bf-h) 
^y (7W7-bht-h) b'JX (xf^ 
T-bhr-br— M ^^y^ b'X (T-b^/WT-bh^- 
h) b\X (Xf;l,7bh7bf-h) i^^y. h*JX 
(T^/UT-^bi--h) ^Ey (xf/^7th7-irf- 

h) ^9ytciL^9y^v-y\Y^\ 

[00 18] h'Jxh^y^y (7bf;l,7-feht^ 
h ) SyjUa^A^ hU-n-Tn^y-^y (7-fe 

>- ^y (r-b^ur-bh^-h ) hy 

^n-7>^fy • q£y (7bf ;l/7^ hf- h ) 
x^>^ N h'J-sec-7'h^y-^y (7^f^7-fe 
ht-h) y>nxr)A, h'J-t-rh^y-^y 
(7bf;l/7bhf-h) S/yUnx^^, yx^y- 
b'X (7bf;l/7bhf-h) i/yH7X^A. >>-n- 
^n^y • by; (7W7thf-h) ^;Pr7XT> 
A. it- 1 -y'o^^ • bx ( T-bfvUT-b 

7-feht-b) f>'- s ec-7>^ry - 

b'X (7W7thf-b) ^3-t> A ^ ^t- 
7>^r^- b'X (7bf;P7bbt-h) y>3ir) 
A. t/xb^y - hyx (7tf;l/7thf-h) 
;k3-^A. ^y-n-7U^y. (TMr^/P 
7thf-h) ^Ur3xr>A s ^y- i -ro^y - 
hyx (7W7tht-h) i/VPnx^A. ty- 
n-^h^r>- hyy: (7W7-tht-h) 
xr>A. ^y-sec-T'h^y - ( T-b^UT 

^ (T-bf-yPT-bh^-h) ^r7X»>A. fh^X 
(T-b^yPT-bh^-h) i/yUr7^^A. h'Jxh^y 
•^y (x^yPT-bhT-bT— b) ^r?x^A. hy 
-n-y°o^S/ - ^y (Xf-yur-bhr-bf— ^ 
yl^r7-T> A h y- i -ro^v- -^y (x^y^r-b 
h7bf-h) i^/Ua^ry^ h 'J-n-Zh^y - ^ 
y (x^yur^hT-bT— h) S/yU=?x^A. hy-s 
e c-rh^y * ^Ey (Xf;l/7-bh7-bf-h) ^Vl^ 
r7X»>A x by- t-/h^y • ty (x^yur-bNT 
^t-h) ^'yt-nx^A. y'xh^y. b'^ (x^-yUT 



b'X (xwtH7tf-M v^xtx^a, i?- i 
-7D^y. b'X (xf;l/7-feh7-tf-h) SMo 
x>>A, v-n-7>dr>- • bX (Xf-^T-tehT-fe^ 
— M i^rJ-^A, i^'- s e c -7h*ci/ ■ b'X (x 
f-;Wr-fehT-trx— SyVl-rJX^A, y-t-yh^f 
y- b'X (xf;P7-feh7tf-h) ^r7X»7A, * 
yxh^f^- h'J^. (If;l,7th7-l:f-b) S^/pa 
x>?A s ty-n-7°D,+°^f^- h'j7 (x^A-Tbh 
T-b-r-H i -y-xitf^i/ ■ h 

UX (xf^7-bh7-bf-h) »3^A, ty- 
hyx (Xf/|/7-bh7*f- h) S J)V 
3X>>A, ty-s ec-/Ki/ • h yx (xfvPT 
b hTb-r-M ^n-^A, ty-t -T^h^^ ■ 
MX (Xf^7-feh7-bf-h) s^Prj-^A. fh 
5^rX (X^PT-tr hT-fer— M ^/PrJX^A, ty 
(7-bf-H'T-feh^— h) MX (xf-ypr-b N7tf 
-h) y/^x-^A, t'X (Tb-fvlyTbh^- h ) b' 
X (xwth7-fef-h) y^3z^, hy^. 
(7-feWbht-h) (X^/L-Tb hTbx- 
h ) =J)V3 — A^rfco^VUrJx^A^f Mb&!|& ; 
[00 1 9J MIX (T-t^UT^hi—b) TA-Sx 
'/'A, MIX (xf;|,7-lrh7-fef-h ) TVM— 7A 

&t'cOT;P$x^A*U-Mk&!Bj; =5rfc'£#ff ft«T i: 
#T*#ft. 

[0020] ^mmt Ltii. w^jf , si®, rob^ 
m. *?5>vm. si->m. y-'^ym. i^^m. -?u 

-OK, ^f^VDyi, 7S/'byg?, -fevcs^K* & 
A^K. &K, ^'J7hS, T:7*MBL 
2-xf;KJffyi, *\sj>m. Xt-T'OK, U 

y-/PK, yyw^R. -^u^k, 3o§,sk, p- 

7* 5 y£,§,#K, p - h/Ux>x/U-;ft;xK, <y-fe>x 

»K, M7/M-opK, ^ ?oy|, x;w*y 
K, 7y;l^K, 7v;Hg, ?x>sl ffl5Uar^*^frf 

n^KtL-ns, Mxjf, mm. ffi 
k, mm. 77H, y>mzck'£mif&zt&T'£&. 
[ 0 0 2 1 j ^mmmt lx&. w^j* , eu b- 

o— )V. tX7y'y, en'jyy, tr^y^v. bn y 
>. MMf-A-TS^ h'Jxfyi-T;y. tyx;y 
-;P7$v, yx^y-^iy^ y^f^yx^y 
-^sy^y^f/pyi^y-^rs^ Mxy 

^7Sy, i/T-tfb'Sy/'c?^^^^^ ^'T-tfb'^y' 
D^t^- i/'rifb'^^o^yxb^, f h7^W 

7^-7. ^KA^M^A, tKKYL^ 'J^A, *k 

ft. 
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[00 2 2] Clft4>ft4$Od*>, ^-Jgdriy- Mfc^, 
*TtSK, MMUmt L<, J:'5ML<li. *«tK£ 
1T«1K£:LT<3, WrfcSK, ^jl 
•7K, vW>K, vo^KaqffiU*. ftfc^LT, 
£"f&K£/Bv>fti:, jD^»±sJ:^^J5Bf<0^yv 

lSfcftV^i2atLhS:P|l^^fflLTt«fct\ 
xieMMcoffiffliti, -ffc^ ( 1 ) - ( 3 ) 4><9R 1 O 

a^ti^ttttT, as, o. 00001— o. 

05^/K ML<ao. 00001—0. Olt^t 

**. ( a ) jfcfr*^ ft^Hj ( i ) - < 3 ) cm&MT 

*S*£fc:ti. -eofl-^PfiJi, yxf-iy.y&goa* 
TtetfHMT', illt, 5 0 0-3 0 0, 000, $F£ L 
<«, 700-200, 000, L<Jil , 

ooo-i oo, ooomarr&ft. 

I 0 0 2 3 ] ( A ) J&#+, #^^^Ju*^ 

»«a^#it^*L/tt #(c, ( 3 ) ^-ft^ 
( 1 ) , Ittth ( 2 ) tiiVft&m ( 3 ) Olt»(C*fL 
T5-6 01i%. if^L<«5-5 0Ka%, S/bfc 

»^ l< ti 5-4 omm%?fo y , **o c-ft^i ( i ) 

^fifi) < C-ft^J ( 2 ) COM3 T'$>ft„ ^2w*^ 
»»^ftt:«WLfe#j«^<0Wf^f. ft^Hj (3) ifiit 
&® ( 1 ) — ft-^ft ( 3 ) <r>®&cr>5W&%imX'i&. 

n^ti&Mm<ommm&&tmTL. 6011% 

*)Bi ft i . «*tt36«B< ^ 0 «^W«tt*>fftT-T ft . 
i*:, ( 1 ) cr>mMmt^m ( 2 ) wtfl'l fcT 

*fti:, »^>*tftMIIS<oaS«3&^ft. ^rfc, 
V^T, ^jD*^»jffi-^Jt(i, ( 1 ) - ( 3 ) 

COS iORlS^l 0 0%M*ftmLXS i OH«t^ 

[0024] *l^(cfcv^T*l««ttfiHI»Bti. ±ie>- 
7Wk^ifec7)Jll*^«, 18^)$- (B) *H^Kfc^« 
LfcMfcM S-MflJ L , iaSi-r ft i t iz i 0 jgjfc*- ft d 

( b ) ^mmmt Lx<i, Tjua->u&mt£. * 

mm. TS b&mm. x^f;H»J;^7Dhy 

ZZX\ T)\s~3—)\/3kWV&t LT<i, ^^7-;U, x^ 
7— ;U, n-^-o^NV-^, i-ToyW-yK n-7" 
^7— i-7'^y-;l-, sec-7^y-;k t- 
7*^y— n-^.>-^y— yP, i-'O'^y— 7K 2 
—*3-)V~??S— )V. sec-'O^y-/!/, t-^y 

^y-;K 3-yh^y7^y-iK n-^df-^y— 

^, 2-^f^y^y-;!/, s e c -^ty-yl., 
2-XfvU7';yV— )V . s e c -^T^y— )V. 
y— ;U-3, n-jty^y— /K 2-Xf-yi/Mty- 

2, 6-^f;K7'^y-;l,-4, n--r#y— ^, 
s e c-^>r>-yPT^r3-;P, MM ^/UyxA-T.'U 



r?— sec-f h^fy^TW^K sec ->\ 

;K ^f;Py?o^ty^ 3, 3, 5-hyy^ 
yi^?o^lfy--yK V)\>T)Vzi—)\,^ -JT^b 

[00 2 5)xfl/y/ij3-;k 1, 2-rub°l/y 
1, 3-:7>byy'y n-)V^y?y^ 

2, 4. 3. yxf 

yt^r?— xf 1/ y ^ ij a y ^ f ;^x-f 

7k xfi/y/ij3- ;^;xf;px- x^y 
^ y n -7HE y To bVUx— ^7k xf - l/y^'ijn — )V 
^y/f^x-f/t', x^ixv^yr?— ;pq£y^^ 
x— x7k xfl/y/^-;R/7x^l/X-f/k 
x^y^y a-;«y- 2 -x^yfvPX— r7k 
yxfi/y/^wRyyf^x^, >/*x^py 
/'Jn-zRyxf^x^f/L', ^'xf-i/y^y r?— yu 
^yrobvia:-x7k ^x^y^y r?^yi^y y> 
7lyx~r7k yxf l/y^y^^iyty^^x^-f 
7k 7oh°l/y/»ja-;Ryyf;i,x^f^, Tub" 
l/V/'Jn^Ryx f7loc -tvK 7° o b I- y ? y 
-yU^E s y°a bvux-rvk To bV y^ y r?— 71^ y 
yfvioc— tvk y'ru bv y y* y r?— 7^ y y f-yix: 
T7l/ N a bl/yy'y r? — yl^^b yxf;Px^f;K 
^'7°n h°l/y/y n -71^ y 7°o bVUx— tvPS: 

wa± * mmzmm lx i> x \,\ 

[0026] Ztl^TJl-^-JWoi?^ n-7n^V- 
7k i -7°DAV-;k n-^y— 7k i -y^y- 
7k sec-7^/-;K t ~y*5 J—)V, n-^y? 

y-7k i-^y^y^k 2-yf-7U7^y-7k s 

ec-^y-;k t-^y^y-7k 3-^^^ 

y^y-7k n-^-9-y-yK 2-y^^y^ y— 

7k sec-^fy-;k 2-X^7Uy^y— 7k 7- 
obl/yy'y^-yktyy^yux-TVk rotvy/ 
U r? — 7k£ yxf^x-f/i^ . y°o b° u y 7 y a 
syx-i bVkx-T^K 7nt fl l/y/ija -7!^ y 7>7l- 

[00 2 7] *h LTti. T-bhy. y^ 

Xf7Uy~hy. yf^-n-TDtVl/^r h y x y^Vl— 
n-ZWhy, yxfy^hy^ i -^f- 

7k>"hy. *^)V-x\-Ly^)V*ryy v xf^-n- 
/fy^hy. yffv^-n-^rfwk^l-y. i - 
^fvi^hy. hyy^yfyy. v-yo^^y 
y. 2-^fyy, ^f^y^n^fyy^ 2, 4 
-^y^ys^y. zthx^by. r^h7xy 
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y. 7xyf 3 y^t'^\ T-fe^T-b by. 2, 
4-^-9-y^y^ 2, 4-^s7 0 ^yS/>rv. 3, 5 
2, 4-^?*y>^y^ 3, 5- 
^^y^y. 2, 4-y^y^y. 3, 5-y^ 
y^y. 5-y^7U- 2, 4-^^fy^y N 2, 
2, 6, 6-t hy^f^-3, 5-^r^y^y. 

1, 1, 1, 5, 5, 5-^^y;M-n-2, 4-"S 
y ^ y^tV)/? - ^ h y^£^w^ft& « 

[00 28] T5Kifc8«i:LTUL ^ATS h\ N 
h\ N-xf;^;l/A7$ H\ N f N-^X?^*7kk 

r$H. r-fehr5F. N-yf;^h7S n, 

N-y^f;l/7th7S h\ N-xf;^7th7SF. 
N , N-yxf;P7t hTS h\ N-y^y°ob^y 
T$h\ N-yf^h'n'JHy, N-*;U$/^;^y 
y. N-^SyUb^y yy, N-^S^b°nyy 
y. N-7-fef;^*ijy % N-r-t^b^yiy 

y. N-T^^aVi^y^t'ifimfhtli. Ztlt> 

[0029] X^^^g^i; LTti. yXfM^-^ 

»gxf/u s r-7>a7^hy, r 

l»n-^;K §fB?i iSsec-/ 
SfSn-^y^ N %ms e c-^y^;U^ 
3-^h^y7f/k l^f/l/^yf^, *B?2-X 
^7>yi/ x iK2-xf;^yyk SK^y^. 

B?xf-l^y^yr7-y^y^^jc-T-;K lixfi, 
y/^-^yxf/i/X-f^. ilyxfl/y/ij 
^-yi/^yy^ypx-f'^. Btiyxfi/y/yn-yi, 
^yaif^yux— r/k^ igyxf i/y/«j3-/«y- 
n-r^ykx—TVK ^Tobl/y7'yr7~y^yy 
^yux-fyk. BfKTnbTi^y^y a— yiHEyxfvux 
— r^. ig/nb'i/y/ij ^-/RyrDhVi^x-f 

WKTobl/y^yn-y^yy^x-T-yu, 
B!^Tob°lxy^y n-y^yy ^x-ir;K sgjy 
rotri/y^'j ^-/u^yxf-yux—xyK s^igyy 

h^rS^h y^y r?-yK /Dt^yix 
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DTJiSO. 0 5-1. 5wmgg, 20MOT-Iiff^ 
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zksmmmz 5 -y hx y ^-x y vJ-i-mzmmtz z b 

tfX'^h. 
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6. t'T;l7-y7x hUVXm 

(ffitXg) 

9. t'TfCLS 

10. bu>^miia:n 
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S >y HX-yf-X h -y/N-t tT^-r€.*^$e»M^ 
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fflWLXot-t ^y^yy^fxi.zXh^-y^-y 
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mizi >y ^y?'Zit&'£g$:m< f •S*#T'# ^cOT* 
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\'y^*9^?-yzmmjmMm<n>b\sy^m'^ 

ISl 2^i3(t^HCMPrn-fex(c 
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